Cell responses to bone morphogenetic proteins and peptides derived from them: biomedical applications and limitations.
The bone morphogenetic proteins (BMPs) are cytokines of the transforming growth factor beta family. Some BMPs such as BMP-2 and BMP-7 play a major role in the development of the skeleton and the maintenance of homeostasis during bone remodelling. To date, only BMP-2 and BMP-7 have been approved by the Food and Drug Administration for specific orthopaedic applications. However, due to BMP cost, peptides derived from their knuckle epitope with osteogenic properties have been developed. BMPs are involved in many other biological events, including embryogenesis, angiogenesis and cancer. BMPs therefore have great biomedical potential as osteogenic factors and as anti-cancer agents. This review focuses on the use of BMPs and their derived peptides in biomedical delivery systems and gene therapy.